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accelerating rotating wing, 235
Alexandroff line, 157




Arnold’s structure theorem, 15
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conical shear layer, 185
contact geometry, 16
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drift waves, 78
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forced Navier-Stokes, 45
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Frenet-Serret formulae, 87
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generating polynomials, 5
ghost vortices, 49
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Graphics Processing Units (GPUs), 62
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Gross-Pitaevskii equation (GPE), 30
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Hamiltonian system, 92
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index of a graph region, 23
instability
‘anchor’ structure, 203, 209, 211
cavity structure, 203, 209, 211
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intermittency, 41, 47
invariant manifold, 18







knotted and linked vortex lines, 13, 14
knotted vortex tubes, 19
knottedness, 225
Kolmogorov scale, 41
Lagrangian label functions, 216
Lagrangian trajectory, 162
Landau damping, 157
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local induction approximation, 31, 135
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Navier-Stokes equation, 161, 203, 204
nodal points, 22
Noether’s theorem, 218
non-linear Schro¨dinger equation (NLSE), 32
noncanonical Hamiltonian system, 141
nonsymmetric equilibrium vortices, 74
numerical simulation, 152
orientation double cover, 121, 123, 124
parallel computing
GPU, 62
particle image velocimetry, 233, 235, 238
particle paths, 14
particle relabeling symmetry group, 218
passively advected scalar, 111
penalisation method, 235
pendulum ﬂows, 91
periodic boundary conditions, 252, 253





















Reeb class, 167, 172
Reeb ﬁelds, 16
regularity criteria, 39



























steady barotropic ﬂow, 223
steady ﬂow
maintained by self-gravitation, 232
in a precessing sphere, 183




structural complexity, 27, 181
Sturm comparison theorem, 6
superﬂuid helium, 29, 176
surface dynamics, 117
swirl, 89
Taylor relaxed state, 144
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time-periodic ﬂuid motions, 112
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small-amplitude solution, 32































vortex–in–cell method, 60, 61






streamwise, 203, 204, 207, 209, 211
vorticity hole, 127, 129, 131




of Navier-Stokes equation, 43
winding number, 31
writhe, 176
conﬁguration, 178
writhing number, 31
